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The assessment of lung maturity in infants of diabetic mothers, by
means of L/S ratio determination in tracheo-pharyngeal aspirate
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Department of Obstetrics and Gynecology, Hasharon Hospital, Petak Tikva, and
Sackler School of Medicine, Tel Aviv University, Tel Aviv, Israel
The respiratory distress syndrome (RDS) is more
common in the newborns of diabetic mothers [3,
8, 9, 15]. Recent studies have shown that this in-
creased incidence depends neither on the gestatio-
nal age nor on the delivery route [5, 12, 13]. In
view of these facts, the evaluation of lung matur-
ation in the fetuses of diabetic mothers seems to
be of the utmost importance. However, it is rather
difficult to assess correctly the maturity of fetal
lungs by the accepted methods, since, not infre-
quently, lung maturation is delayed in these fetuses,
and L/S values, which usually indicate fetal lung
maturation, may fall to below critical levels [11,
16].
We therefore suggest that, in addition to the
commonly employed method of evaluation of
fetal lung maturity, i.e., amniotic fluid analysis,
examination of the tracheo-pharyngeal aspirate
should also be performed in the newborn of every
diabetic mother, at the time of delivery.
l Material and Method
This group comprised 15 pregnancies complicated
by diabetes mellitus of all degrees of severity (A,
B,CJD) according to the classification of WHITE.
Ages of the patients ranged between 36 and 40
weeks.
In all patients the L/S ratio was determined in the
amniotic fluid once or several times prior to
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delivery, äs well äs in the tracheo-pharyngeal as-
pirate immediately after birth of the baby.
In all cases the foam test was done in the amniotic
fluid and, in those cases in which there was a
sufficient volume of tracheopharyngeal aspirate,
the foam test was performed in the latter äs well.
The L/S determination was carried out äs follows:
After extraction in a mixture of Chloroform and
ethanol and precipitation in acetone, phospho-
lipids were separated on silicagel G plates. The
separated sphingomyelin and lecithin were collec-
ted from the plates, their ratio being determined
by the phosphate ratio determination. The method
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The foam test was done by the CLEMENTS method
[l]-
2 Results
Tab. I details the results of the different determ-
inations in the amniotic fluid äs well äs in the
tracheopharyngeal aspirate, according tothe degree
of severity of the diabetes mellitus, gestational
age and the route of delivery; furthermore, the
clinical condition of the neonate äs far äs the
respiratory state was concerned was evaluated and
noted following the delivery.
It is obvious from this table that according to the
foam test and L/S ratio in the amniotic fluid, all
fetuses supposedly had normally matured lungs.
However, when these two tests were done in the
tracheopharyngeal aspirate, the results indicated
lack of füll lung maturity in 4 cases.
In fact, all these 4 newborns developed the RDS
(Cases 3,6,10,14). The syndrome occurredin babies
bom between the 36 th to 38 th weeks of gestation,




In spite of the increased exposure to the respiratory
distress syndrome of neonates born to diabetic
mothers, there is to date no reliable test which
might be capable of determining the baby's true
respiratory condition in such pregnancies.
The L/S ratio and foam test in the amniotic fluid
unfortunately lack reliability, in view of the
possibility of values, which had shown pulmonary
maturity, falling to below the critical value proving
such maturity. Other methods which might possibly
prove to be more accurate in diabetic pregnancy,
such äs that indicating phosphatidyl glycerol con-
centration in the amniotic fluid or in pulmonary
secretions [6,7] are not äs yet in wide use.
' The cause of delay in lung maturätion or decrease
in the degree of maturätion in the fetus of diabetic
gestation is not qüite cleär. The accepted opinion
is that which involves insulin, in view of an inhi-
biting effect of this hormone on the lecithin syn-
thesis stimulatory effect of cortisol. Moreover, it
is possible that factors other than fetal hyperin-
sulinism interfere with the synthesis of pulmonary
surfactant.
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MUELLER-HEUBACH et al. [10] and DAHLENBURG
et al. [2] find the L/S ratio determination for assess-
ment of fetal lung maturation unreliable in preg-
nancies complicated by diabetes. G ABBE et al. [3]
and TCHOBROUTSKY et al. [14], on the other
hand, claim that L/S ratio determination in am-
niotic fluid of diabetic women is a useful advance
in the management of diabetic pregnancies.
Results of this study indicate that the assessment
of lung maturity in diabetic pregnancy, by means
of the tracheo-pharyngeal aspirate (äs a com-
plement-test to those done prior to birth), may
possibly contribute markedly to the follow-up
and management of these high-risk babies in the
immediate neonatal period. Moreover, such a
complement-test permits the obstetrician and
neonatologist a fair, more accurate prognostic
evaluation, äs to the risks that the newborn runs
of developingRDS.Thus,in hospitals which do not
have a special intensive-care unit for the newborn,
this test may give advance warning äs to which
baby should be referred at the earliest opportunity
to a Medical Center equipped with the means to
manage neonatal respiratory complications.
Since this test is simple and non-invasive, it is to
be recommended in babies of all degrees of severity
of diabetes, and in all gestational ages. In spite of
our relatively small group of patients in this study,
the test appears to be reliable, since there were no
false-positive or false-negative results. It should be
noted that the limitations of this method are mainly
the rather small volume of aspirate from the
pharynx and trachea, äs well äs the possibility of
blood or meconium staining of the fluid.
We believe that in view of the simplicity and reli-
ability of the evaluation of fetal lung maturity by
means of tracheo-pharyngeal aspirate in diabetic
pregnancy, and because of the lack of other reliable
means of assessment of lung maturity, this test has
a place in the management of diabetic pregnancy
and delivery.
Summary
The respiratory distress syndrome is more common in
the newborns of diabetic mothers. The comparatively
high rate of incidence of this syndrome depends neither
on gestational age nor delivery route. In view of these
facts, the evaluation of fetal lung maturation of diabetic
mothers seems to be of the utmost importance.
The methods usually employed for the determination of
fetal lung maturation are of limited value, because occa-
sionally L/S ratio values, which usually indicate fetal lung
maturation, may fall to below critical levels. It is, there-
fore, extremely important to assess lung maturity in the
newborn of a diabetic mother at the time of delivery.
In 15 pregnancies complicated by diabetes mellitus of all
degrees of severity ( -D), according to the classification
of P. WHITE, L/S ratio in amniotic fluid prior to delivery
was determined. L/S ratio was determined in tracheo-
pharyngeal aspirate, äs well, soon after delivery. In all
cases the foam stability test was done in the amniotic
fluid before delivery and, when there was a sufficient
quantity, also in the tracheo-pharyngeal aspirate.
According to the foam test and L/S ratio in the amniotic
fluid, all fetuses supposedly had normally matured lungs.
Nevertheless, according to these two tests in the traceho-
pharyngeal aspirate, results indicate lack of füll lung
maturity in four cases. In fact, all these four newborns
developed the respiratory distress syndrome.
This test appears to be reliable, simple and non-in-
vasive, and is therefore recommended in babies with
diabetes of all degrees of severity, and in all gestational
ages.
Keywords: Foam test, L/S ratio, lung maturation, respiratory distress syndrome.
Zusammenfassung
Lungenreifediagnostik bei Kindern von Diabetikerinnen
durch L/S-Ratio-Bestimmungen im tracheo-pharyngealen
Aspirat
Das Atemnotsyndrom (synonym: RDS) tritt gehäuft bei
Neugeborenen von diabetischen Müttern auf. Die vergleichs-
weise hohe Rate hängt weder vom Gestationsalter noch
vom Geburtsverlauf ab. Unter Berücksichtigung dieser
Tatsachen scheint die Bestimmung der fetalen Lungenreife
bei Diabetikerkindern von äußerster Wichtigkeit.
Die gebräuchlichen Methoden in der Lungenreifediagnostik
haben lediglich eine begrenzte Aussagekraft, denn L/S-
Werte, die normalerweise die vorhandene Lungenreife an-
zeigen, können gelegentlich in kritische Bereiche absinken.
Es ist deshalb ausgesprochen wichtig, den Lungenreife-
status von Diabetikerkindern kurz nach der Entbindung
einschätzen zu können.
In 15 Schwangerschaften, deren Verlauf durch einen
Diabetes mellitus mit unterschiedlichen Schweregraden
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( -D; Zuordnung nach WHITE) kompliziert war, wur-
den kurz vor der Geburt L/S-Ratio-Bestimmungen im
Fruchtwasser durchgeführt. Gleich nach der Geburt wur-
den die L/S-Werte im tracheo-pharyngealen Aspirat be-
stimmt. Auf alle Fruchtwasserproben wurde außerdem
der Schaumtest angewandt. Bei ausreichenden Mengen
von tracheo-pharyngealem Aspirat konnte der Schaum-
test ebenfalls kurz nach der Geburt durchgeführt werden.
Nach den Ergebnissen des Schaumtests sowie der L/S-
Ratio-Bestimmung in den Fruchtwasserproben konnten
wir bei allen Kindern einen normalen Lungenreifestatus
erwarten. Die Bestimmung r im tracheo-pharyngealen
Aspirat ergab jedoch in 4 Fällen Schaumtest- bzw. L/S-
Ratio-Werte, die eine mangelnde Lungenreife anzeigten.
In der Tat entwickelte sich bei diesen 4 Kindern ein RDS.
Der verwendete Test erscheint zuverlässig, leicht zu hand-
haben und ist dabei nicht invasiv. Er empfiehlt sich da-
her zur Lungenreifediagnostik bei Kindern von Diabeti-
kerinnen, unabhängig vom Schweregrad des Diabetes und
vom Gestadonsalter.
Schlüsselwörter: Atemnotsyndrom, L/S-Ratio-Bestimmung, Lungenreife, Schaumtest.
Resume
Evaluation de la maturite pulmonaire chez les bebes de
meres diabetiques par la determination du rapport L/S
dans le liquide tracheo-pharyngien aspire
L'asphyxie perinatale est plus frequente chez les nouveaux-
nes de meres diabetiques. Le taux relativement eleve
d'incidence de ce syndrome ne depend ni de Tage de
gestation, ni du deroulement de l'accouchement. En con-
sideration de ces faits, il semble bien que Tevaluation de
la maturation pulmonaire foetale chez les meres dia-
betiques soit de la plus grande importance.
Les methodes employees habituellement pour la determ-
ination de la maturation pulmonaire foetale sont d'une
valeur limitee parce qu'il peut arriver que les valeurs du
rapport L/S, qui servent en general d'indice pour la matu-
ration pulmonaire foetale, tombent au-dessous du seuil
critique. Cest pourquoi il est extremement important
d'evaluer la maturite pulmonaire du. nouveau-ne d'une
mere diabetique au moment de Taccouchement.
Dans quinze grossesses compliquees par un diabetes
mellitus ä tous les degres de gravite ( -D), [l nous avons
Mots-cles' Asphyxie perinatale, rapport L/S, test d'ecume.
determine [- selon le classement de P. WHITE — ] le
rapport L/S du liquide amniotique avant l'accouchement,
ainsi que dans le liquide tracheo-pharyngien aspire pu e
apres l'accouchement. Dans tous les cas, le test de stabilite
d'ecume a ete effectue dans le liquide amniotique avant
l'accouchement et dans le liquide tracheo-pharyngien
aspire - si on en disposait d'une quantite süffisante.
Si on en croit les resültats du test d'ecume («foam test»)
et le rapport L/S du liquide amniotique, tous les foetus
avaient une maturite pulmonaire normale, mais si on
considere les donnees de ces deux tests appliques cette
fois dans le liquide tracheo-pharyngien aspire, on con-
state que quatre de ces foetus n'avaient pas atteint la
pleine maturite pulmonaire. Comme de fait, ces quatre
nouveaux-nes ont manifeste une asphyxie perinatale.
La determination du rapport L/S dans le liquide tracheo-
pharyngien aspire semble etre un test sür, simple et non-
invasif, ce qui le fait recommander pour les bebes avec
diabete de quelque degre de gravite que ce soit, et pour
tous les äges de gestation.
Bibliography
[1JCLEMENTS, J. A., A. C. G. PLATZKER, D. F.
TIERNEY, C. H. HOBEL, R. K. CREASY,
J. MARGOLIS, D. w. THIBEAULT, w. H. TOOLEY,
W. OH: Assessment of the risk of the respiratory
distress syndrome by a rapid test for the surfactant
in amniotic fluid, New Eng. J. Med. 286 (1972) 1077
[2] DAHLENBURG, G. w., F. i. R. MARTIN, P. E.
GEOFFREY, I. HORACEK: Amniotic fluid lecithin-
sphingomyelin ratio in pregnancy complicated by
diabetes. Brit. J. Obstet. Gynecol. 84 (1977) 294
[3]GABBE, S. G., R. L. LOWENSOHN, J. H. MEST-
MAN, R. K. FREEMAN, u. GOEBELSMANN:
Lecithin/sphingomyelin ratio in pregnancies com-
plicated by diabetes mellitus. Amer. J. Obstet.
Gynec. 128(1977)757.
[41 GELLIS, S. S., DYLY, HSIA: The infant of the
diabetic mother, Amer. J. Dis. Childh. 97 (1959) l
[51 GLUCK, L., M. S. KULOVICH: Lecithin/sphingo-
myelin ratios in amniotic fluid in normal and ab-
normal pregnancy, Amer. J. Obstet. Gynec. 115
(1973)539
[6]GUNNINGHAM, M. D., J. M. GREINE, S. A.
THOMPSON, N. S. DESAI: Antenatal reduction of
surfactant phosphatidyl glycerol in infants of dia-
betic mothers with respiratory distress, Pediat. Res.
10 (1976)460
[71HALLMAN, M., B. H. FELDMAN, E. KlRK-
PATRICK, L. GLUCK: Absence of phosphatidyl-
glycerol (PG) in respiratory distress syndrome in the
newborn. Study of the minor surfactant phospho-
lipidsin newborns. Pediat. Res. 11 (1977) 714
[8] HUBBELL, J. P., J. E. DRORBAUGH: infants of
diabetic mothers: Neonatal problems and their
management. Diabetes 14 (1965) 157
[9] HUBBELL, J. P., D. M. MUIRHEAD, J. E. DROR-
BAUGH: The infant of the diabetic mother, Med.
Clin. North Am. 49 (1965) 1035
[10] MUELLER-HEUBACH, E., s. N. CARITIS, D. i.
EDELSTONE, J. H. TURNER: Lecithin/sphingo-
myelin ratio in amniotic fluid and its value for the
prediction of neonatal respiratory distress syndrome
in diabetic women, Amer. J. Obstet. Gynec. 130
(1978)28
J. Perinat. Med. 7 (1979)
Peleg et al., Lung maturity - tracheo-pharyngeal aspirate 261
[l l j POLISHUK, w., s. ANTEBY, H. BAR-ON, Y. STEIN:
Lecithin/sphingomyelin ratio in amniotic fluid of
diabetic mothers: A warning of respiratory distress
in newborn? Lancet l (1973) 36
[12] ROBERT, M. F., R. K. NEFF, J. P. HUBBELL, H.
W. TREUSH, M. E. AVERY: The association between
maternal diabetes and the respiratory distress syn-
drome. Pediat. Res. 9 (1975) 370
[13] ROBERT, M. F., R. κ. NEFF, J. P. HUBBELL, H.
W. TREUSCH, M. E. AVERY: Association between
maternal diabetes and the respiratory distress syn-
drome in the newborn. New. Eng. J. Med. 294 (1976)
357
[14] TCHOBROUTSKY, C, C. AMIEL-TISON, L.
CEDARD, E. ESCHWEGE, J. L. ROUVILLOIS,
G. TCHOBROUTSKY: The lecithin/sphingomyelin
ratio in 132 insulindependent diabetic pregnancies.
Amer. J. Obstet. Gynec. 130 (1978) 754
[15] WARNER, R. A., M. CORNBLATH: infants of
gestational diabetic mothers. Amer. J. Dis. Childh.
117(1969)678
[16] WHITFIELD, C. R., W. B. SPROULE, M. BRUDE-
NELL: The amniotic fluid lecithin: Sphingomyelin
area ratio (LSAR) in pregnancies complicated by
diabetes. J. Obstet. Gynec. Brit. Cwlth. 80 (1973)
918
Received December 4, 1977. Revised October 2, 1978.
Accepted October 26,1978.
Dan Peleg, M.D.
Dept. Obstet. & Gynecology
Hasharon Hospital
Petah-Tikva and
Tel-Aviv Univ. Med. School
Tel-Aviv/Israel
J.Perinat. Med. 7(1979)
